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(g) Metiiod and device for measurement of the nip force and/or nip pressure in a nip formed by a 
revolving roli or a band that is used in the manufacture of paper. 



@ The invention concems a method and a de- 
vice for measurement of the nip force and/or nip 
pressure in a nip (N) fonned by a revolving roll 
or a band used in the manufacture of paper. In 
the method and in the device, a series of 
measurement detectors (20i...20n) is used, 
whose detectors (20) are placed across a con- 
siderable width of the paper web (W) in the 
transverse direction of the revolving roll (10) or 
the band. The measurement signals received 
from the different detectors (20) are passed to a 
switching unit (23), whose connectors (24t...24n) 
are controlled so that, through the switching 
unit (23), ttie signal of each measurement detec- 
tor (2(^...20n) is . altematingly connected to a 
telemeter transmitter (26) placed in connection 
with the revolving roll (10). By means of the 
telemeter transmitter (26), the series of 
measurement signals (V|„|...Vhn) are transmitted 
wirelessly to a stationary telemeter receiver (27) 
placed outside the revoh^lng roll (10). 
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The Invention concerns a method for measure- 
ment of the nip force and/or nip pressure in a nip 
formed by a revolving roll or a band used In the man- 
ufacture of paper. In which method a series of meas- 
urement detectors is used, whose detectors are 
placed across a substantial width of the paper web in 
the transverse direction of the revolving roll or the 
band. 

Further, the Invention concerns a device for 
measurement of the nip force and/or nip pressure and 
of the distribution of same in a nip formed by a revolv- 
ing roll or by a corresponding band used in the man- 
ufacture of paper, said device comprising a series of 
detectors placed in connection with the revolving roil 
or the band, whose measurement detectors are 
placed, preferably as evenly spaced, in the trans- 
verse direction of the roll or band. 

In several stages in the manufacture of paper, va- 
rious nips are employed through which the paper web 
is passed. Examples of these nips include the roll nips 
and so-called extended nips In the dewatering 
presses In paper machines, calendering nips, and the 
nips in paper winders. For example. In a dewatering 
press, the transverse distribution (In the axial direc- 
tion of the nip rolls) of the nip pressure affects the 
transverse moisture profile of the web to be pressed. 

It is known In prior art to employ press rolls con- 
sisting of variable-crown rolls or of so-called Kusters 
rolls. In which the transverse distribution of the linear 
load in the press nip can be controlled by means hy- 
draulic loading members. As a rule, these members 
are regulated on the basis of the regulation signals 
transmitted by moisture and/or grammage detectors. 
However, in view of overall control and regulation of 
the process, it would also be extremely important to 
knew the factual distributions of the nip pressure both 
In the transverse direction and In the machine direc- 
tion. Also, a piece of information that is Important for 
the control of the nip process is the width of the nip 
in the machine direction, on whose basis it is possible 
to optimize the pressing process. This information is 
also important for the adjustment of the nips in cal- 
enders and winders. As an example of the regulation 
system of press nips, reference is made to the appli- 
cant's Fl Patent No. 76,872 (equivalent of US Pat No. 
4,791,883), in which an example of an environment is 
described In which the measurenwnt system of the 
present invention can t>e. used. 

Recently, various so-called extended-nip 
presses based on press shoes and/or bands have 
been suggested and introduced, in which the width of 
the press zone in the machine direction is substan- 
tially larger than In roll nips proper. Also in extended- 
nip presses, the distribution of the nip pressure in the 
shoe and/or band nips t>oth in the machine direction 
and in the transverse direction is an important para- 
meter in view of the control of the pressing process. 
As an example in respect of said extended-nip 



presses, reference is made to the applicant's Fi Pa- 
tent No. 82,092 (equivalent of US Pat No. 5,043,046). 

In prior art, various carrier-drum reel-ups ara 
known, in which, in addition to carrier drums, belt sup- 

5 port units have also been used. In view of the reeling 
of a paper web, it is also important to know the dis- 
tributions of the nip pressure both in the nnachine di- 
rection and in the transverse direction. As some ex- 
amples of the reel-ups developed by the applicant in 

10 connection with which the method and the device of 
the present invention can be used, we refer to the ap- 
plicant's Fl Patents Nos. 81,768 and 81,770 (equiva- 
lents of US Pats. Nos. 4,921 .1 83 and 4.883,233). 
By means of the prior-art methods and devices, 

16 during production operatton, in practice. It has been 
almost impossible to measure the distritHJtion of the 
nip force in the machine direction and In the trans- 
verse direction, which distribution is important in view 
of the regulation and control of the process of paper 

20 nnanufacture. Nip forces have been measured from a 
revolving roll under laboratory conditions. In which ra-. 
spect reference is made to the paper published in Pa- 
peri ja Puu - Paper and Timber 73(1 991 ):5 by J. Kor- 
iseva, T. Kiema, and M. Tervonen, "Soft calender nip: 

25 An interesting subject for research and measure- 
ment". In the method described in said paper, a nunrv 
bar of detectors have been mounted on the roll, each 
of which detectors requires a telemetry equipment of 
its own and an amplifier of Its own. Since the weight 

30 of the measurement system consists mainly of the 
weight of the telemetry equipment (about 1 kg per 
channel), this, together with the high cost imposes a 
limitation on the number of measurement channels 
and detectors in a factual roll in a paper machine or 

35 finishing machine. Moreover, In practice, owing to the 
limited space, it is very diff toult to place a number of 
telemetry equipments on a revolving roll of a paper 
machine or finishing machine without changes in con- 
structk>n. 

40 Moreover, in respect of the prior art related to the 

present Invention, reference is made to the published 
internattonal patent applicatk>n WO 91/13337 (Beloit 
Corp.). 

In the prior-art methods and devices for meas- 
45 urement of nip forces, problems have also been en- 
countered in the calibration of the detectors and in 
the transfer of the signal from the revolving roil. In pri- 
or art for the transfer of the signal, glide rings and 
equivalent arrangements have t>een used, and so 
so also telemetry equipments, which are, however, com- 
plicated and susceptible of disturbance. 

The object of the present invention is to provide 
a novel method and a novel device for measurement 
of the nip forces and nip pressures and of the distrit>- 
55 ution of same In roll and/or band nips that are used in 
the manufacture of paper so that the drawbacks dis- 
cussed above can be substantially avoided. 

It is a further object of the invention to provide a 
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measurement method and device that is suitable for 

line-measure ment-of-nip-forces-and/or-nip-pres — 
sures during production operation. 

It Is a further object of the invention to provide a 
method and a device in which the transfer of the sig- 
nals from the revolving roll is solved in a simpler and 
more economical way so that the method is suitable 
for an environment of paper manufacture, which is 
quite demanding in this respect. 

It Is a further object of the invention to provide a 
method and a device In which the problems related to 
the placing of the detectors on a nip roll or nip band 
are solved. 

Another object of the invention is to provide a 
method and a device in which the calibration of the 
detectors Is simpler and more accurate than In prior 
art 

It is a non-indispensable additional object of the 
invention to provide a measurement method and de- 
vice in which, besides the nip forces and nip pres- 
sures, it is, when necessary, also possible to measure 
distributions of temperature in the rolls or bands that 
form the nip, which distributions are important proc- 
ess parameters especially in soft calendering nips. 

In view of achieving the objectives stated above 
and those that will come out later, the method in ac- 
cordance with the invention is mainly characterized in 
that the measurement signals received from the dif- 
ferent detectors are passed to a switching unit, whose 
connectors are controlled so that, through the switch- 
ing unit, the signal of each measurement detector is 
alter natingly connected to a telemeter transmitter 
placed in connection with the revolving roll or equiv- 
alent, and that, by means of said telemeter transmit- 
ter, the series of measurement signals are transmitted 
wirelessly to a stationary telemeter receh^er placed 
outside the revolving roll or equivalent 

On the other hand, the device in accordance with 
the invention is mainly characterized in that the de- 
vice comprises a switching unit fitted in connection 
with the revolving roll or the band, to which unit the 
signals received from the different measurement de- 
tectors are conriected, that the device comprises a 
telemeter transmitter fitted In connection with the re- 
volving roll or equivalent, to which transmitter the 
switching unit is fitted to connect the measurement 
signals of the detectors, and that the device compris- 
es a telemeter receiver fitted at the proximity of the 
telemeter transmitter, said receiver being fitted to re- 
ceive the series of measurement signals transmitted 
by the telemeter transmitter wirelessly. 

In the following, the invention will be described in 
detail with reference to some exemplifying embodi- 
ments of the invention illustrated in the accompany- 
ing drawing, the invention being not confined to the 
details of said embodiments. 

Figure 1 is a schematic illustration of a press nip 
in which the invention can be applied. 



Figure 2 is a schematic illustration of the distrik)- 
~utlon-of4he>Gompression-pressure~in-a-pre8S nIp-as 



shown i Fig. 1 In the machine direction. 

Figure 3 Is a schematic Illustration of the distrit>r 
5 ution of the compression pressure In the transverse 
direction. 

Figure 4 is a schematic illustration of the main 
principle of the measurement arrangement in accor- 
dance with the invention, partly as a block diagram. 

10 Figure 5 Is an axial sectional view of a press roll 

provided wit h an elastic coating and fitted with meas- 
urement detectors in accordance with the invention. 

Figure 6 Is a sectional view of a detector made of 
a piezoelectric PVDF film. 

18 Figure 7 illustrates the metallization patterning of 

the PVDF-f ilm detectors. 

Figure 8 illustrates an example of a voltage pulse 
given by the PVDF-f ilm detectors. 

Fig. 1 is a schematic illustration of a press nip N 

20 in a dewatering press, which nip is formed between 
the rolls 10 and 13. The web W that is dewatered Is. 
passed into the nip N on a press felt 12. The upper roll 
1 0 has an elastic coating 11 , which has a smooth out- 
er face 10'. The lower roll 13 has a hollow face 13', 

25 into which water can escape out of the press felt 12. 

Fig. 2 is a schematic illustration of the distribution 
of the compression pressure Pm in the press nip N in 
the machine direction 1. The compression pressure 
Pm has a pealc value p^. The nip N as shown in Fig. 

30 . 1 may also represent a calendering nip, in which case, 
of course, no press felt 12 is used and in which case, 
e.g., the roll 13 is a hard-faced roll and the roll 10 is 
a calendering roll provided with a soft coating, e.g. a 
polyurethane coating 11, so that the nip N is a so-cal- 

35 led soft calendering nip. 

Fig. 3 Illustrates the distribution of the compres- 
sion pressure pj in the nip N in the transverse direc- 
tion, i.e. In the axial direction of the rolls 10 and 13. 
The transverse width of the paper web W and of the 

40 nip N is denoted with Lq. 

The transverse distribution of the conipression 
pressure Pt acts upon the dry solids content of the 
web In dewatering presses, upon the caliper and 
smoothness of the web In calendering nips, and upon 

45 the evenness and the hardness profile of the roll in 
winding nips. These are important process quantities, 
so that the distributions Pm and pj of the nip forces 
and nip pressures are parametera Important in view 
of the regulation and control of the process of paper 

60 manufacture. 

Fig. 4 is a schematic illustration of the main prin- 
ciples of the measurement arrangement in accor- 
dance with the invention. In the roll 10, which forms 
the press nip N and which is provided with an elastic 

55 coating 11, e.g. of polyurethane, inside the coating 
11, a series 20 of measurement detectore 20|... 20n \s 
fitted, the number of said detectors being, thus, n pes. 
By means of the series 20 of detectors, both the dis- 
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tribution Pm of the nip pressure in the machine direc- 
tion and the distribution pr of the nip pressure in the 
transverse direction can be measured, at the iatter 
point in the transverse direction. The detectors 
20^...20„ are preferably evenly spaced, and their num- 
ber is, as a rule, n = 3... 20 pes. The detectors 20 may 
be fixed either directly onto the roll 10 body or inside 
the coating 11 , e.g. between Its layers, or, in some ex- 
ceptional cases, directly onto the outer face of the 
roll. 

From the detectors 20, the measurement signals 
are passed along cables 21 to preamplifiers 22, each 
detector 20 having a preamplifier of its own. If the sig- 
nals received from the detectors are of equal level, i.e. 
vary within the same voltage range, it is aiso possible 
to use only one preamplifier placed after the switch- 
ing unit 23. By means of the preamplifiers 22, the sig- 
nals are scaled to the desired voltage level, being 
passed to the switching unit 23. The switching unit 23 
is controlied, on the basis of the rotation of the roll 10, 
by a pulse generator 25, and the switching unit 23 is 
controlled by means of a triggering signal obtained 
from said pulse generator 25 once during each revo- 
lution of the roll 10 so that, always, on arrival of the 
pulse, the connector 24| that was closed is opened 
and the next connector 24hH is closed. In Fig. 4, the 
connector 242 is closed and the other connectors 24 
are open, so that the voitage signal of the detector 2O2 
Is connected to the telemeter transmitter 26. The tele- 
meter transmitter 26 is a radio transmitter, an optical 
transmitter, or another, corresponding radiating 
transmitter, whose signal T is passed wirelessly to the 
telemeter receiver 27. From the telemeter receiver 
27, a series of output signals Vout is obtained, which 
contains the measurement signal Vouti (I = 1-.n) of 
each detector 20| in a sequence. When the whole ser- 
ies of detectors 20| has been gone through, the next 
measurement sequence is started from the begin- 
ning. The connectors 24| can also be controlled In 
some other ways, besides on the basis of the rotation 
of the roll 10. 

It is an essential feature of the measurement ar- 
rangement described above that only one telemetry 
channel is needed, which simplifies the system sub- 
stantially. The unit 15 placed in connection with the 
revolving roll 10, which unit comprises amplifiers 22, 
switching units 23, and a telemeter transmitter 26, can 
be accomplished as a battery-operated module of 
quite a small size, wherein, for example, the switching 
unit 23 Is a standard mlcrocircuit. The pulse generator 
25 Is preferably a photodetector provided with a filter, 
which detects, e.g., the intensity of a LED that has a 
narrow beam. The small-size measurement unit 15 
with its battery Is placed on the revolving roll 10, for 
example on its axle 14, preferably at the end of the 
axle. 

The force or pressure detectors 20 used in the in- 
vention are preferably made of a PVDF film (PVDF = 
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£oiyvinyl]denedlftuorlde), which is a piezoelectric film. 
In respect of the properties and the functioning of this 
film, reference Is made to the paper In the Journal Pro- 
sessori 13/88, J. Koriseva, "Pietsosdhkdinen vaih- 
toehto" (Piezoelectric alternath^e). Filnns suitable for 
the purposes of the invention are, e.g., the PVDF 
films sold under the trade nnarks "SOLEF" and "KY- 
NAR", whose thicknesses vary within the range of 
8...40 ^m. A PVDF film is well suitable for a force or 
pressure detector especially because, by its means, 
an output voltage of the volt level ls already obtained 
with a force of tens of newton. 

According to Fig. 5, the body part 10a of the roll 
10, whose ends are provided with axle journals 14a, 
is provided with an elastic coating 11, e.g., of polyur- 
ethane. The coating 11 is composed of two layers 11a 
and 11 b, which have been f bced one on top of the 
other, e. g., by means of a glue Joint 11 s. Onto the 
cylinder mantle of the roll frame 10a. film detectors 
20b have been fixed by gluing, the number of said de- 
tectors being, in the way described above, n pes. as 
evenly spaced in the axial direction. Onto the cylinder 
mantle and the detectors, the lower layer 11b of the 
coating 11 has been attached. Onto the outer fBce 
lib of the lower layer lib, a second series of detec- 
tors 20a has been attached, and onto said layer and 
said detectors the outer layer 11a of the coating 11, 
which layer has a smooth outside face 10', which is 
placed in contact with the web W in the nip N. The de- 
tector series 20a and 20b are alternative to each 
other. In practice, the alternative that can be control- 
led nrK>st easily is to place the detectors In accordance 
with the series 20b, i.e. directly on the roll body. 

Fig. 6 is a sectional view of an exemplifying env 
bodiment of a preferred construction of a PVDF-f ilm 
detector 20. The detector comprises a PVDF f ilrri 30, 
onto both of whose sides metallization patterns 
31a,31b of, e.g., aluminium have been applied. On 
the metallization patterns 31a.31b. there are layers 
33a, 33b of protective material, which are, e.g., of 
"Kapton" (" " = trade mark). Fig. 6 is a sectional view, 
e.g., in the radial plane of the detector arrangement 
shown in Fig. 7, which is made of a PVDF film 30 
which Is strip-shaped. The film strip 30 extends sut>- 
stantially across the entire axial length of the roll 10 
mantle. It is also possible to accomplish the invention 
so that each detector 20 is manufactured and cabled 
separately, i.e. out of separate pieces of PVDF film. 
The areas of the metallization patterns 31 constitute 
the active areas of the detectors 20|...20n, by whose 
means the compression forces are measured. The 
metallization patterns 31 are connected with strip 
conductors 32, which also consist of metallizations 
applied onto a film strip 30 in the way Illustrated In Fig. 
7. The strip conductors 32 constitute the cables 
21|...21n. which are placed preferably so that they ar- 
rive In the nip N at times different from the times of 
arrival of the active areas proper of the detectors. In 
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such a case, the interference signals arising from de- 

formattons of the cables,2J-carU)eJilter.ed^part.from 

the measurement signals. 

The detectors 20 can be calibrated favourably by 
to them applying a precisely known force and by ex- 6 
amining the response obtained, of which an example 
is given in Fig. 8, in which the horizontal axis repre- 
sents the longitudinal direction 1 of the nip N, and the 
vertical axis represents the output voltage V of the 
detector as volts. The maximal pressure Pinax of the io 
press nip N is proportional to the peak voltage V^ax 
of the pulse obtained from the detectors 20]. The 
length of the nip in the machine direction is propor- 
tional to the length of the pulse, but not necessarily 
directly proportional, for the interdependence may be is 
non-linear. Moreover, the shape of the pressure dis- 
tribution pm corresponds to the shape of the voltage 
pulse obtained from the detectors 2% of which there 
Is a typical example in Fig. 8 with respect to a roll nip 
N of a dewatering press. The transverse pressure dis- 20 
tributlon pj can be determined on the basis of the 
peak voltages V^ax i of the pulse series V|n ■ obtained 
from the different detectors 20|. 

Since, according to Figs. 5, 6 and 7, being accom- 
plished by means of a PVDF film, the detectors 20| 25 
are of small size, the calibration can also be carried 
out In practice. ' 

A preferred exemplifying embodiment of the tele- 
mefry transmitter 26 and of the telemetry receiver 27 
is shown in the Fl Patent Application No. 914830 to 30 
be filed simultaneously with the present application, 
reference being made to said application in this re- 
spect. 

A series of output signals Vout i<- Vout n that is 
measured repeatedly is passed to suitable display de- 35 
vkses, e.g. a display terminal, by whose means a 
graphic presentation Is given of the distributions Pm 
and Pt of the compression pressure and possibly also 
of various parameters which are calculated on their 
basis and which are useful in the control and regula- 40 
tlon of the process of paper manufacture. The meas- 
urement signals may also be connected to the regu- 
lation system of a paper machine or a finishing ma- 
chine, such as a calender or a reel-up, to operate as 
feedback signals of a closed regulation system. 45 

In the following, the patent claims will be given, 
and the various details of the invention may vary 
within the scope of the inventive idea defined in said 
claims and differ from what has been stated above for 
the sake of example only. 50 



Claims 



Method for measurement of the nip force and/or 
nip pressure in a nip (N) formed by a revolving roll 
or a band used In the manufacture of paper, in 
which method a series of measurement detectors 
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(20|...20n) is used, whose detectors (20) are 
-placedacross-a^ubstantialJwidth.(l^)-of.the.pa- 
per web (W) in the transverse direction of the re- 
volving roll (10) or the band, characterized in 
that the measurement signals received from the 
different detectors (20) are passed to a switching 
unit (23), whose connectore (24)... 24n) are con- . 
trolled so that, through the switching unit (23), 
the signal of each measurement detector 
(20|...20n) is alternattngly connected to a teleme- 
ter transmitter (26) placed In connection with the 
revolving roll (10) or equivalent, and that, by 
means of said telemeter transmitter (26), the ser- 
ies of measurement signals (V|n |...V|n n) sre trans- 
mitted wirelessly to a stationary telemeter receiv- 
er (27) placed outside the revolving roll (10) or 
equivalent 



2. Method as claimed in claim 1, characterized In 
that the measurement detectore that are used 
are PVDF-film detectors (20), the signal of a volt 
level obtained from said detectore being passed 
through the switching unit (23) to the telemeter 
transmitter (26). 

3. Method as claimed in claim 1 or 2, characterized 
in that the detectore in the series of detectore 
(20|...20n) are calibrated by to them applying a 
known force and by measuring the response ob- 
tained from the different detectore (20), in partic- , 
ular the height of the voltage pulse (V„,ax). 

4. Method as claimed in any of the claims 1 to 3, 
characterized in that said switching unit (23) is 
controlled on the basis of the rotation of the roll 
(10) or equivalent by means of a pulse generator 
(25) so that, by means of a triggering signal ot>- 
tained during each revolution of the roll (10) or 
equh^alent, the switching unit (23) is controlled so 
that, always, on arrival of the pulse, the connec- 
tor (24|) in the switching unit that was closed is 
opened and the next connector (24^) is closed. 

5. Method as claimed in any of the dainns 1 to 4, 
characterized In that said connectore (24i...24n) 
are controlled, based on the rotation of the roll 
(1 0) or equivalent, by means of a pulse generator 
(25). 

6. Method as claimed in any of the dainns 1 to 5. 
characterized in that, by means of the method, 
the distributions of the compression pressure in 
the nip (N) are measured both in the machine di- 
rection (Pm) and In the transveree direction (pr) 
and that. In the transveree direction, n = 3...20 
measurement points and an equal number n of 
measurement detectore (20) are used. 
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7. Method as claimed in any of the dainis 1 to 6» 
characterized in that, in the method, besides the 
compression force or pressure in the nip (N) 
and/or the distribution or distributions (Pm>Pt) of 
said force or pressure, the temperature or distrit>- 5 
ution of temperature of the roll (10) face or roll 
coating (11) is measured. 

8. Device for measurement of the nip force and/or 

nip pressure and of the distribution of same in a io 
nip (N) for med by a revolving roll ( 1 0) or by a cor- . 
responding band used in the manufacture of pa- 
per, said device comprising a series of detectors 
(20|...20n) placed in connection with the revolving 
roll (1 0) or the band, whose measurement deteo- is 
tors (20) are placed, preferably as evenly spaced, 
in the transverse direction of the roil (10) or band, 
characterized in that the device coniprises a 
switching unit (23) fitted in connection with the 
revolving roll (10) or the band, to which unit the 20 
signals received from the different measurement 
detectors (20) are connected, that the device 
comprises a telemeter transmitter (26) fitted In 
connection with the revolving roll (10) or equiva- 
lent, to which transmitter the switching unit (23) is 25 
fitted to connect the measurement signals of the 
detectors (20), and that the device comprises a 
telemeter receiver (27) fitted at the proximity of 
the telemeter transmitter (26). said receiver being 
fitted to receive the series of nneasurement sig-* 30 
nals (V|„ |...V|n n) transmitted by the telemeter 
transmitter (26) wirelessly. 



are placed inside the elastic coating (11) of the 
revolving roll (10) (Fig. 5). 

Device as claimed in any of the daims 8 to 11, 
characterized in that. In connection with the re- 
volving roll (10), a compact battery-operated 
module of small size is fitted, which comprises 
amplifiere (22), switching units (23), and a tele- 
meter transmitter (26), that the pulse generator 
(25) that controls the switching unit (23) is a pho- 
todetector provided with a filter, which detector 
detects the intensity of a LED or equivalent that 
has a narrow beam, and that said module with 
the battery is placed on the axle (14) of the re- 
volving roll (10), preferably at the end of the axle. 

Device as daimed in any of the daims 8 to 12, 
characterized in that the device comprises a 
pulse generator (25) or equivalent, which is fitted 
to detect the rotation of the roll (1 0) or equivalent 
and to control the connectors (24|...24n) in the 
switching unit (23). 



9. Device as claimed in daim 8. characterized in 

that the measurement detectore (20) used in the 36 
device are PVDF-f iim detectore, which are fitted 
in connection with the face or coating (11 ) of the 
revolving roll (10), and that the number of said 
film detectore In the transveree direction of the 
roll (10) or equivalent is n = 3...20 pes. 40 

10. Device as claimed in daim 8 or 9, characterized 
in that the series of detectore (20i...20n) is conrv 
posed of a unified, oblong PVDF-f llm strip (30). 
which has been extended over the entire width or 45 
over a substantial portion of the width (L^) of the 

roll (10) or band, and that onto said PVDF-film 
strip (30), as active areas, metallization patterns 
(31) have been applied, by whose means the 
compression forces or pressures are measured. so 
and that said metallization patterns (31) are con- 
nected by means of strip conductore (32) to the 
switching unit (23), said strip conductore (32) con- 
sisting of metallizations applied onto said film 
strip (30). ss 

11. Device as daimed in any of the claims 8 to 10, 
characterized in that the PVDF-film detectore 
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